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Nontargeted Analysis enables 
discovery of these new compounds 
and directs future research efforts



Looking for PFAS in Environmental Samples in NJ
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Levels of known PFAS prompted investigation for unknown PFAS by NTA
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Extraction

Sample Prep: Surface Soil Extraction
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Nontargeted Analysis: LC-QToF Methods
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• Waters Acquity UPLC coupled to a Waters Xevo G2-XS QToF
• Negative electrospray ionization (ESI)

• Acquity BEH C18 column

• Leucine enkephalin lock mass reference injected every 30 sec 
during run

UPLC QToF

• 0.15 mL/min flow rate
• Linear gradient 20:80 to 90:10 

ACN/H2O over 20 min

• MSe and MS/MS mode
• Collision energy ramped 11-25 V
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Nontargeted Analysis: MSe Data Interpretation

Library 
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Evaluation of Molecular Formula
• Exact mass
• Carbon number
• High and low collision energy spectra
• Spectral features

Literature 
Search
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Structural Elucidation: MS/MS Mode

• Focused quadrupole on precursor 
masses

• Fragmented with ramped 
collision energy

• Isolated fragments in ToF

• Fragmentation patterns 
supported structural 
elucidation

• Common fragments 
furthered suspect screening 
efforts

8Washington et al. Science, 368, 1103-1107 (2020).



Tentative Identification

9 Congeners tentatively identified in NJ surface soils

9Schymanski et al. Environ. Sci. Technol. 2014, 48, 4, 2097–2098
Washington et al. Science, 368, 1103-1107 (2020).



Nontargeted Analysis of PFAS in Environmental Samples

Method for detecting the 
presence of next-generation PFAS 
in NJ environmental samples via 
nontargeted analysis

Semi-quantitation of compounds 
for environmental source analysis

10

Partitioning of next-generation PFAS 
compounds in vegetation and soil 
cores



• Data from high resolution mass spectroscopy (HRMS) informed development of  
transitions in MRM methods for conventional-resolution LC-MS/MS
• Waters Acquity UPLC coupled to a Waters Quattro Premier triple-quadrupole mass 

spectrometer

• Normalized peak intensities of ClPFPECAs by 13C5-PFNA internal standard and 
expressed “concentrations” as C9 (PFNA)

11

Semi-Quantitation via LC-MS/MS
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• Lower slope indicates faster drop off in concentration

• Congeners with lower mass have slower drop off in 
concentration, indicating wider dispersion

Adapted from Washington et al. Science, 368, 1103-1107 (2020).
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Compound Mass-Dependent Deposition
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Compound Mass-Dependent Deposition
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• For [0,1] congener (lowest mass), NH 
sample concentration lies along trend line

Adapted from Washington et al. Science, 368, 1103-1107 (2020).
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Concentration Contours Suggest Industrial Source
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Washington et al. Science, 368, 1103-1107 (2020).
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Clean upExtraction

Sample Prep: Vegetation & Soil Core Extraction
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x2 x2

N2 blowdown N2 blowdownSupernatant
TBAS 

ion pairing

MTBE separation

Reconstitution
60:40 ACN/H2O
spiked matrix

13C8-PFOA
NaOH

90:10 ACN/H2O Soil core sample
Dried, sieved

Vegetation sample
Dried, crushed

90 ± 4% Recovery 
in soil cores

78 ± 13% Recovery 
of 13C8-PFOA
in vegetation

Preliminary unpublished results. Please do not share.



Partitioning into Vegetation

16

surface soil

vegetation

Vegetation Accumulation Factor (VAF)

𝑉𝐴𝐹[0,1] =
[[0,1]]𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑜𝑛

[[0,1]]𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑜𝑖𝑙

• Ratio enables comparison 
between different compounds

Preliminary unpublished results. Please do not share.



Partitioning into Vegetation

16

surface soil

vegetation

𝑉𝐴𝐹[0,1] =
[[0,1]]𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑜𝑛

[[0,1]]𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑜𝑖𝑙

Vegetation Accumulation Factor (VAF)

• Ratio enables comparison 
between different compounds

ClPFPECAs

Preliminary unpublished results. Please do not share.



Partitioning into Vegetation

16

surface soil

vegetation

Vegetation Accumulation Factor (VAF)

𝑉𝐴𝐹[0,1] =
[[0,1]]𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑜𝑛

[[0,1]]𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑜𝑖𝑙

• Ratio enables comparison 
between different compounds

• Short-chain PFCAs exhibit 
stronger trend with chain 
length
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• ClPFPECAs exhibit larger VAF 
than long-chain PFCAs
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𝑆𝐴𝐹[0,1] =
[[0,1]]𝑠𝑜𝑖𝑙 𝑐𝑜𝑟𝑒

[[0,1]]𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑜𝑖𝑙

• Ratio enables comparison between 
different compounds

• For ClPFPECAs, significant 
reduction in subsoil accumulation 
factor with increased chain length

• Multiple pathways for PFAS 
transport

• Legacy PFCAs show similar trend 
with chain length, but overall 
higher accumulation in soil cores

• Kinetics of transport important for 
interpretation



Preferential Partitioning
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surface soil

soil cores

vegetation

Legacy PFCAs ClPFPECAs

• Long-chain legacy PFCAs partition similarly to vegetation and soil cores
• ClPFPECAs preferentially partition to plants over soil cores
• Better understanding of pathways and kinetics of transport necessary for interpretation

Preliminary unpublished results. Please do not share.



Conclusions

NTA is a launching point for informing future studies
19

HRMS enabled detection of next-
generation ClPFPECAs in NJ 
environmental samples

HRMS data informed method for 
semi-quantitation of compounds in 
environment

Partitioning of next-generation PFAS 
compounds in vegetation and soil 
cores

Targeted Analysis Toxicity Screening Chemical Transformation Simulator (CTS)
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Questions?

Contact Mary at davis.maryj@epa.gov
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